There is growing interest in natural ingredients that can be used as preservatives in the food industry. Significant attention is dedicated to propolis and essential oils as they often exhibit antioxidant and antimicrobial properties. Domiati cheese fortified with propolis, ginger and thyme were evaluated. The cheeses were analyzed fresh and during ripening for their chemical composition, microbiological and organoleptic properties. The addition of 5% & 10% propolis, 0.5% ginger and 0.5% thyme caused decreased in pH value but less than the control. Thyme and ginger fortified cheese caused increase in the WSN, NPN and (T.V.F.A) contents in all cheeses. The addition of 5%, 10% propolis, 0.5% ginger and 0.5% thyme respectively, had the highest effect on total bacterial count. Which indicate its antimicrobial effect on cheese microflora. Moulds, yeasts and Escherichia coli (E. coli), were not detected in treated cheese through ripening. All cheese samples made with propolis, ginger and thyme had acceptable appearance and body & texture during ripening. Propolis and essential oils can be used to improve the quality of Domiati cheese and can be used as natural preservatives to increase its shelf life up to 60 days of ripening at room temperature or at 4 C±2.
Introduction:
Cheese is a vital fermented dairy product which had a major role in human nutrition for centuries. Cheese is perhaps the oldest processed food known to mankind and one of the most ubiquitous food stuffs in the world (Zakaria et al., 2012) .
Domiati cheese is one of the most popular white pickled cheese varieties consumed in Egypt. It differs chiefly from other pickled cheese varieties such as Feta, Brinza and Telema cheese. The cheese is made from either Cow or Buffalo whole milk or a mixture of both. The salted milk can be curdled fresh or some-times after pasteurization, without the addition of any starter cultures. The cheese can be consumed either fresh or after pickling in salted whey for up to 2 to 4 months (Zhang et al., 2003) .
Yeasts and moulds play an important role in the spoilage of Domiati cheese. It also may impair public health due to the presence of mycotoxins which cause carcinogenic health problems. The microbial quality and safety of Domiati cheese is the major area of concern for producers and consumers. Therefore, there is a need to develop improve the Domiati cheese quality, and increasing its shelf life. The Institute of Food Science and Technology defined shelf life as " the period of time during which the food product will (1) remain safe (2) be certain to retain its desired sensory, chemical, physical, microbiological and functional characteristics, (Nicoli, 2012) .
The stability of short shelf life dairy products depends on the moderation of the growth of and subsequent degradation by spoilage microorganisms. In contrast, the shelf life of intermediate and long life dairy products is largely determined by enzymatic degradation or by chemical deterioration (Kilcast and Subramaniam, 2011) .
The addition of preservatives is one of the simple and oldest ways to extension shelf life of cheese. Preservatives in cheese processing may help to retard alterations caused by growth of microorganisms, or enable physical properties, chemical composition and original nutritional value to remain unaffected (Jalilzadeh et al., 2015) .
The most accepted ways to extend the shelf life of the dairy products is the use of bio-preservatives (Ismail et al., 2006 and Dabiza, 2006) . Garlic and ginger have been widely known to improve lipid metabolism, promoting the circulation of blood, preventing cardiovascular diseases and immuno-potentiating with anticancer activity (Lawson, 1993) .
Ginger is a great natural preservative and bactericide. Ginger extract is effective in killing salmonella, and inhibits the fungi that produce aflatoxin.
Essential oil of thyme is a good radical scavenging, antibacterial and antifungal activities (Oleg Maksimov, 2017) .
Propolis is a natural resinous bee product collected by honeybee workers, has gained popularity as an alternative medicine or food for health amelioration and disease prevention in various parts of the world.
So, the aim of this study was to evaluate the potential of propolis extracts and essential oils namely ginger and thyme as preservatives and its efficacy on the storage quality of Domiati cheese.
Materials and Methods

Materials:
Milk: Fresh mixed cows and buffalos' milk (1:1) was obtained from Animal Production Department, Faculty of Agriculture Minia University. Natural preservatives:
Propolis: Propolis was collected from hybrid honey bee colonies at Minia Governorate. The collected propolis was kept at refrigerator until further processing propolis solution 5% and 10% (w/v).
Extraction of propolis: Ethanolic extract of propolis (EEP) were obtained using the methodology of Paviani et al. (2009) where 3 g of crude propolis was mixed with 10 mL of ethanol and stirred using a magnet stirrer for 1 day at room temperature.
The insoluble portion was then separated by filtration; the filtrates kept in a freezer at -10 °C overnight and then filtered again to reduce the wax content of the extracts.
Essential oils: Two types of essential oils namely ginger and thyme were purchased from local market (Aswan Governorate, Egypt) and stored at 7°C (Ismael and pierson, 1990) .
Chemicals: All chemicals used in this study were of analytical grade supplied by BDH, Sigma and Prolabo chemical companies. Distilled water was used for the preparation of all solution, Pyrex glassware were used throughout.
Rennet: Standard calf liquid rennet obtained from local market was used at a rate of 1.0 ml/L milk Salt: Commercial sodium chloride was obtained from El-Naser Company for salt Alexandria, Egypt.
Cheese manufacture: Domiati cheese was made from raw milk as described by Abd El-kader (2003) . The salt was added at rate of 5% (w/w) to all milk before renneting using commercial animal rennet. Five treatments of cheese were carried out as fallows:-The first portion was kept untreated and served as control called (c). -The second and third portions were varnished by 5% and 10 % concentration of extract of propolis respectively called (T1,T2).-The fourth and fifth portions were mixed with ginger and thyme oils at ratio of 0.5 % respectively called (T3,T4)
. Samples of cheese were analyzed when Fresh day and after 15, 30 and 60 days of ripening period. Chemical Analyses:
PH measurements: Cheese (10 g) was macerated in a mortar with 10 ml of distilled water and the pH was measured using a pH meter (Jenway model 3510).
Titratable acidity: Titratable acidity of cheese was determined according to A.O. A.C. (2000) .
Moisture content:
Moisture content was determined according to A.O.A.C.(2005) .
Fat determination: Cheese fat were determined by using Gerber according to the method described by Ling (1963) .
Salt determination: Salt was determined according to Simov (1980) . Protein determination: The total nitrogen (TN%) content in Domiati cheese was measured using micro-kjeldahl method according to A.O.A.C. (2005) .
Water soluble nitrogen: The water soluble nitrogen (WSN) content in cheese was determined according to Kuchroo and Fox (1982) .
Non-protein nitrogen: nonprotein-nitrogen (NPN) was determined according to Ling (1963) .
Lipolysis in cheese: Lipolysis in cheese during ripening was followed by determined the changes in the volatile free fatty acids using the method described by Kosikowski (1982) .
Ash: Ash contents were determined in muffle furnace at 550˚C over night. According to Association of Official Analytical Chemists (A.O.A.C., 2000) . The obtained ash calculated as percent of samples weight.
Microbiological Analyses: All samples were examined for total bacterial count (TBC), E. coli, moulds & yeasts according to American Public Health Association (APHA, 1992) . All microbiological and chemical analysis of Domiati cheese were analyzed in duplicate.
Sensory Evaluation: Domiati cheese samples were sensorial evalu-ated for fresh, 2, 4, and 8 weeks according to Papas et al. (1996) . The evaluation was carried out by the score panel of the staff members of Dairy Science and Technology Department, Faculty of Agriculture Natural Resources, Aswan University, Egypt.
Results and Discussion:
Chemical properties: The results in Table ( 1&2) showed the chemical composition of Domiati cheese at 4 C ± 2 and at room temperature.
As shown in Table ( 1&2) there were differences in pH and acidity between fresh and ripened cheese. All cheese samples at room temperature had the lower PH values and higher acidity than cheese at 4 C ± 2. The addition of 0.5 % ginger, 0.5 % thyme, 5 % propolis and 10 % propolis caused decreased in pH but less than the control. It could be seen from the results indicated in Table  ( 1&2) the lowest pH value were detected in control treatment. The decrease was proportional to the addition ratio. However, the decreasing in pH values was higher during ripening. The decrease was more pronounced in samples ripenied at room temperature. At the end of the ripening period, all cheeses had closer pH values. The reduction in pH value during ripening could be attributed to the growth of microflora and enzymes in the product, which leads to hydrolysis of lactose to some acids. This results are in agreement with those of Tamime et al. (1990) and Awad et al. (2003) . Acidity increased rapidly during ripening within 15 days then, gradually until the end of the ripening period. Cheese samples which kept at 4 C had lower acidity at fresh and during ripening compared to others cheese which kept at room temperature. It could be concluded that room temperature increased the rate of acid development during ripening as a results for active effect on microbial flora of cheese.
Data in Table (1&2) show the changes in the chemical composition of Domiati cheese samples during the ripening process which was extended up to 60 days. All cheese samples showed a gradual loss of moisture over the ripening period, perhaps through leakages of whey. However, a gradual increase in the fat / dry matter and salt in moisture content were apparent over the ripening period.
WSN/TN and NPN/TN: were used as index of proteolysis. Thyme and ginger affected protein proteolysis (WSN/TN) and (NPN/TN) ratio of Domiati cheese. Thyme fortified cheese caused increase in the WSN and NPN content, which indicate its great proteolytic activity (Fig 1, 2, 3 & 4) . Cheese samples at room temperature had the highest percentage of WSN/TN.
The degree of proteolysis in all cheese increased during ripening. But it was more pronounced in the thyme extract fortified cheese than the control and other additives. Sci., (50) No. (1) 2019(1-14) ISSN: 1110-0486 Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php E-mail: ajas@aun.edu.eg Fig (2) : Water soluble nitrogen/ total nitrogen percent of resultant Domiati cheese held at room temperature For 60 days. Fig (3) : Non protein nitrogen/ total nitrogen percent of resultant Domiati cheese held at 4 ̊ C ± 2 For 60 days. Doi: 10.21608/ajas.2019.33368 Karima A.H. Saleh and O. S. F. Khalil, 2019 http://ajas.journals.ekb A. content of all cheese samples markedly increased at the first month and followed by gradual increase until the end of storage period. (5&6) showed that ginger and thyme increased (T.V.F.A) contents of fresh and ripened cheese samples. It can be attributed that ginger extract contain high content of essential oil, which is a mixture of monoterpenic and sesquiterpenic compounds, and contains the volatile compounds responsible for the characteristic ginger flavor (Zancan et al., 2002) .
The addition of essential oils and propolis had little effect on the composition of the resulted cheese. These results are in agreement with those reported by Ismail et al. (2006) .
Microbiological properties: Table ( 3) exhibits the changes in counts of bacteria in all cheese samples. The viability of bacteria in both ginger and thyme fortified fresh cheese at room temperature and at 4 • C was higher than the control and samples with propolis. During ripening the viability of bacteria in cheese fortified with propolis, ginger and thyme was less than the control. 10% propolis, 5% propolis, ginger and thyme respectively, had the highest effect on (T.C.) especially 10%. This suggested that the added spices (ginger or thyme) or propolis had antimicrobial effected on cheese microflora. These results are in agreement with Abd-alla et al. (2000) , Hussein (2004) and El-Sayed (2017) . During ripening period, these count decreased gradually and reached its minimum level at end period of ripening. Moulds and yeasts began to appear at week 2 in control at room temperature and at week 4 in control at 4 C. However, they were not detected in propolis, ginger and thyme fortified cheese throughout the ripening period. Natural preservative are known to contain several compounds such as gingerol, gingerdiol, shogaol, thymol, α-phellandrene and cis-sabinene hydroxide possess antimicrobial activity against food spoilage organisms (Ficker et al., 2003) .
Coliforms were not detected in all cheese treatments either when fresh or during the ripening period. This may be due to the high hygienic condition during the preparation and ripening period. 
Organoleptic properties:
The data presented in Table (4) revealed that the control Domiati cheese gained the score as propolis, ginger and thyme fortified cheese either fresh or during ripening.
In general all cheese made with different types of essential oil had acceptable appearance and body & texture dur-ing ripening. These results are in agreement with those obtained by Ismail et al. (2006) . It be concluded that propolis (5% or 10%), ginger and thyme 0.5% essential oils can be used for improvement the quality of Domiati cheese and it can increase the shelf life of Domiati cheese for 60 days with imparting good flavor. Table 4 . Sensory evaluation of Domiati cheese as affected by certain natural preservatives during storage period at 4°C±2 and at room temperature. 
